. Description of the 6 strains proposed as reference strains for capsular types 29-34 of Streptococcus suis. than currently known. The presence of this microorganism in a variety of animal species, 2,8 including birds (L. E. Devriese, personal communication, 1994) , could contribute to the increase of the number of capsular types and indicates that this bacterium should no longer be recognized solely as a swine pathogen.
The large number of S. suis capsular types now identified results in more time and expense for diagnostic laboratories involved in serotyping. Based on data collected in recent years that indicate that most S. suis isolates from diseased pigs belong to 1 of the first 9 capsular types, 6 we suggest that diagnostic laboratories routinely test for these serotypes only. When isolates are unreactive with antisera 1-8, they could be forwarded to a reference laboratory for further characterization. 7.
8.

9.
10.
11.
12.
Fibrinohemorrhagic pneumonia in pigs naturally infected Devriese LA, Haesebrouck F: 1992 Streptococcus suis is a cause of pneumonia, meningitis, and focal or multifocal necrosis (often fibrinoid) of alveolar septa arthritis in swine . 3, 12, 18, 22 Pulmonary lesions are generally de-( Table 1 , Fig. 1 ). Occasionally, necrotic septa were infiltrated scribed as suppurative bronchopneumonia .
4,17 The clinical with degenerated neutrophils. These lesions were observed signs, major gross and microscopic lesions, and associated in 36 of 204 (17.6%) pigs infected with S. suis serotypes 1microorganisms in a retrospective study of 256 pigs naturally 5, 7, 8, and 1/2 in which lung was examined but not in pigs infected with S. suis have been previously reported. 13, 14 In infected with serotype 6. Affected pigs were 1-26 weeks of the course of that study, 14 2 distinctive pulmonary lesions age, and 50.0% of these pigs were 4-16 weeks of age. were detected. One lesion was diffuse fibrin exudation and/ Although pseudorabies infection has been reported as a or hemorrhage into the alveolar lumina. The other lesion was cause of necrotizing pneumonia in pigs, 10 only 1 of 28 (3.6%) pigs in which these pulmonary lesions were observed and virologic examination was requested was positive for pseu-From the Department of Veterinary Pathobiology and the Indiana dorabies by fluorescent antibody examination. In addition, Animal Disease Diagnostic Laboratory, Purdue University, West the focal areas of indiscriminate necrosis observed with pseu- Lafayette, IN 47907. dorabies infection were not observed.
Received for publication August 11, 1994. In 11 of 36 (30.6%) cases, no other bacteria were isolated. In the remaining 25 (69.4%) cases, other bacteria in addition to S. suis were isolated from lung in 19 (76.0%) pigs or from organs in addition to (or other than) lung in 6 (24.0%) pigs. In these 25 accessions, significant bacteria recovered in addition to S. suis included Pasteurella multocida (17.8%), ß-hemolytic streptococci (11.1%), Salmonella sp. (8.3%), Escherichia coli (8.3%), Actinobacillus pleuropneumoniae (2.8%), Bordetella bronchiseptica (2.8%), and Haemophilus parasuis (2.8%).
As in other studies of S. suis-associated pneumonia, 4,5,18 with the exception of pigs infected with S. suis serotype 1, the majority of pigs in this report had coexisting bacterial infections. However, the predominant pulmonary lesion reported in these studies was suppurative bronchopneumonia. In contrast, the pulmonary lesions described in this report are consistent with vascular damage.
The significance of the other bacteria identified in this study in the development of these pulmonary lesions is unclear. With the exception of the ß-hemolytic streptococci, these organisms are gram-negative bacteria. Gram-negative bacteria can cause endotoxin-related vascular damage, with resultant leakage of edema, fibrin, and erythrocytes. 9 In addition, many of these bacteria also produce toxins that are directly toxic to endothelial cells 7 or that stimulate release of various cytokines, such as tumor necrosis factor and interleukin-1, and free radicals from damaged host tissues and inflammatory cells that can result in vascular damage and disseminated coagulopathy. 7,11 Therefore, the possibility that these vascular lesions are not attributable to infection with S. suis cannot be eliminated.
In humans, group B streptococci are an important cause of neonatal sepsis, meningitis, and death 21 and have been associated with pulmonary hypertension and neutropenia 8 and adult respiratory distress syndrome. 19 Studies concerning the pathogenesis of highly virulent strains of streptococci have shown that these bacteria can reproduce within neutrophil phagolysosomes, resulting in phagocyte death. 2 Release of lysosomal enzymes, free radicals, etc., and local complement activation in such infections may contribute to the development of vascular lesions. Also, pathogenic strepto- cocci produce a variety of cytotoxins that cause direct cellular membrane damage (e.g., streptolysin O), platelet aggregation, and disseminated intravascular coagulopathy. 15, 20 These findings indicate that pathogenic streptococci may cause vascular and pulmonary lesions similar to those described in infections with gram-negative organisms.
Vascular lesions and fibrinohemorrhagic pneumonia have been reported in pigs naturally infected with S. sui. 6, 16, 20 and in pigs experimentally infected with B. bronchiseptica and certain strains of S. suis serotype 2. 23 These vascular lesions may reflect host response to peptidoglycans, which is reportedly similar to that for endotoxemia, 1 or may be due to variable (strain specific) expression of 2 virulence factors: MRP (muramidase-released protein) and EF (extracellular factor). 23 Severe inflammatory lesions, disseminated coagulopathy, thrombosis, and vasculitis have been reported in experimental infections of pigs with MRP + EF + isolates of S. suis serotype 2. 23 Preinfection with B. bronchiseptica was required for the development of these lesions and for the development of milder lesions and suppurative bronchopneumonia with avirulent (MRP-EF-) strains of S. suis. 23 The pulmonary lesions described in this report are distinctive and readily identified. In review of routine diagnostic cases submitted to the Indiana Animal Disease Diagnostic Laboratory subsequent to this study, fibrinohemorrhagic pneumonia and alveolar septal necrosis have been observed in feeder and finisher pigs infected with S. suis, with and without concomitant infection with other bacteria (R. Reams, unpublished observation) .
This observation and the findings of this study and suggest, therefore, that certain strains of S. suis others 6,16,20 may cause vascular lesions with the development of fibrinohemorrhagic pneumonia and septal necrosis. The development of such lesions most likely requires preexisting or coexisting infection with other bacteria, although these lesions have also been observed in cases in which only S. suis was isolated. Experimental case studies using the S. suis isolates from these lesions would be needed to support these conclusions.
